Critical role of serine 465 in isoflurane-induced increase of cell-surface redistribution and activity of glutamate transporter type 3.
Glutamate transporters (also called excitatory amino acid transporters, EAATs) bind extracellular glutamate and transport it to intracellular space to regulate glutamate neurotransmission and to maintain extracellular glutamate concentrations below neurotoxic levels. We previously showed that isoflurane, a commonly used anesthetic, enhanced the activity of EAAT3, a major neuronal EAAT. This effect required a protein kinase C (PKC) alpha-dependent EAAT3 redistribution to the plasma membrane. In this study, we prepared COS7 cells stably expressing EAAT3 with or without mutations of potential PKC phosphorylation sites in the putative intracellular domains. Here we report that mutation of threonine 5 or threonine 498 to alanine did not affect the isoflurane effects on EAAT3. However, the mutation of serine 465 to alanine abolished isoflurane-induced increase of EAAT3 activity and redistribution to the plasma membrane. The mutation of serine 465 to aspartic acid increased the expression of EAAT3 in the plasma membrane and also abolished the isoflurane effects on EAAT3. These results suggest an essential role of serine 465 in the isoflurane-increased EAAT3 activity and redistribution and a direct effect of PKC on EAAT3. Consistent with these results, isoflurane induced an increase in phosphorylation of wild type, T5A, and T498A EAAT3, and this increase was absent in S465A and S465D. Our current results, together with our previous data that showed the involvement of PKCalpha in the isoflurane effects on EAAT3, suggest that the phosphorylation of serine 465 in EAAT3 by PKCalpha mediates the increased EAAT3 activity and redistribution to plasma membrane after isoflurane exposure.